Low cost Co-Precipitation method was used for Preparation of novel nickel oxide (NiO) nano particle thin films with Simple, with two different PH values 6, 12 and its effect on structural and optical properties as an active optical filter. Experimental results of structural properties X-ray diffraction (XRD) showed that both Nickel oxide nanoparticles with (PH=6 and 12) have polycrystalline structure smaller average particle size about 8.5 nm for PH = 6 in comparison with PH = 12. Morphological studies using Scanning electron microscopy (SEM) and atomic force microscope (AFM) show uniform nano rod distribution for PH=6 with smaller average diameter, average roughness as compared with NiO with PH=12 that showed larger diameter, grain size, spherical shape with scope of excellent sensing applications due to high roughness. Optical properties results show blue shift for PH = 6 as compared with PH=12m leading to potential of optoelectronic applications and as active optical
Introduction
Nickel oxide is considered a unique p-type semiconductor due to its structure of defects, and special properties [1] . NiO attracted Researchers interest for the potential use in several applications such as: magnetic materials, gas sensors, and fuel cells [2] . Many techniques have been used for fabrication of NiO nano particles such as: sol-gel method [3] , spray pyrolysis [4] , thermal decomposition [5] Ultrasonic radiation [6] , hydrothermal synthesis [7] . The aim of this research is synthesize nickel oxide nano particles in two different PH then study its effect on nano particle size, structure and optical properties.
Experimental Methods
Two solutions of 0.01 M Ni(NO3)2.6H2O were solute in 100 ml Double deionized water with continuous stirring for 10 min then: first solution was added to (0.1 M) NaOH (PH = 12), second solution was added to (0.05 M) NaOH (PH = 6). the followed by drying in 120ºC for 6 hours. Calcination process occurred at 450ºC for 4 hours. Sampled were deposited on glass for further characterization of X-ray diffraction (XRD) with CuKα radiation (λ = 1.5405ºA) to investigate crystallite size. Table 1 . illustrate the comparison of Nickel oxide with PH=6 and PH=12. Nickel oxide with PH=6 has smaller particle size about 8.5 nm while Nickel oxide with PH=12 has greater particle size about 20nm. both have polycrystalline structure. The SEM images for NiO nano particles is shown in Figure 2 . to investigate surface morphology of the synthesized samples NiO nano particles with (PH=6) showed uniformly distributed nano rod shapes While NiO nano particles with (PH=12) have spherical shapes with some agglomeration due to tendency to have high surface energy. It is concluded that NiO nano particles with (PH = 6) had smaller particle size in comparison with NiO nano particles with (PH = 12) with uniform distribution of nano rods which encourage catalytic activity of nano particles. AFM analysis showed high average roughness (1.94 nm) for NiO nano particles with (PH = 12) in comparison with NiO nano particles with (PH = 6) which were (0.995 nm) as shown in Figure 4 . The UV-V is characterization spectrum was investigated to calculate optical Energy gap. It was found that absorption peak from UV absorption spectrum was about 348nm with blue shift in comparison with bulk NiO. The calculated band gaps for NiO with (PH = 6) was (4eV) while NiO with (PH=12) was (3.83eV) as shown in Figure 3 . It can be due to larger particle size for NiO with (PH=12) compared with NiO with (PH = 6). Equation (2) . was used to calculate energy gap using [1, 9, 10] :
Where A is constant related with inter band probability, Eg is referred to optical energy gap and n is characteristic for the nature of transition process where n = 2 (direct transition) [12] . 
4.Conclusions
Nickel Oxide nano particles were synthesized using Co-Precipitation method with two different (PH = 6 and 12) to investigate PH effect on size and shape of nano particles. XRD results indicate that Nickel oxide with (PH = 6 and 12) have polycrystalline structure smaller average particle size about 8.5 nm for (PH = 6) win comparison with PH=12.UV-VIS spectrum Showed blue shift for (PH = 6) as compared with (PH = 12).
SEM and AFM Morphological studies showed uniform nano rod distribution for (PH = 6) with smaller average diameter and average roughness as compared with NiO with (PH = 12). This study enhances the idea of use NiO nano particles for different and wide range applications according to PH values in various industries.
Literature contribute
This study attract attention on nickel oxide nano particles synthesized in simple, low cost, friendly method with two PH values= 6,12. Uniform nano rod with blue shift spectra obtained from NiO nano particles with PH=6 e emitters, catalyst, NiO nano particles with PH=6 possessed rough surface which enhance gas sensing applications.
